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GroLocy.—Origin and mode of formation of magmatic gases.} 

STaNIsLtaAS Meunier, Professor of Geology at the National 

Museum of Natural History, Paris. Communicated by 
. ArtTHUR L. Day. 


The presence of gases, intimately associated with the products 
ejected by volcanoes, namely, lavas, ashes, and fumarole deposits, 
represents one of the most important problems in general geology, 
for it leads to a recognition of the preponderant part played by a 
long series of gasiform substances, deep down in the earth’s crust. 
This consideration has evidently been overlooked by all those 
authors who have cherished the hope of accomplishing the ex- 
perimental synthesis of crystalline rocks by processes of simple 
fusion. Their results, typically illustrated by the work of Fouqué 
and Michel Lévy, bear only a partial resemblance to the natural 
products, the origin of which they do not fully explain. 

On the other hand, volcanic action has been so steadily at 
work from the remotest geologic periods, and it still bears so large 
a share in the evolution of the earth’s surface, that any view regard- 
ing it which is not in perfect harmony with the understanding 
of all the other telluric functions can not be considered trust- 
worthy. It would in fact be easy to show that, in order to reach 
the conclusion which to us seems the right one, nothing more is 
needed than to enumerate the successive conditions through which 
the deeper parts of the earth’s crust have passed. 


1Translation of French manuscript. 
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One of the principal effects of the recently formed crust has 
been to imprison the entire nuclear region of the earth, and thus 
to isolate it. The progressive thickening of the crust has pro- 
duced a growing difference of temperature between its external 
or epidermic region and its internal parts, which have only recently 
passed into the solid state. Aqueous infiltrations from the surface 
penetrated into the thickening external zone, while at the same 
time the successive seas piled up layer upon layer of sediments, 
which, at first saturated with water, came in time to contain 
nothing more than ‘‘rock water.” 

From this first remark it follows that the earth’s crust is divided 
into two concentric zones, passing gradually one into the other, 
the deeper zone being as yet very hot, even incandescent at certain 
points, while in the superposed zone the solid mineral elements 
are associated with considerable amounts of substances volatili- 
zable at relatively low temperatures, such as water and the 
innumerable series of compounds which may so readily be extrac- 
ted from fossiliferous and other strata, by subjecting them to 
simple distillation. 

In the second place, the progressive cooling of the earth, the 
very cause of planetary evolution, has constantly tended to dis- 
turb the original condition of equilibrium established in the 
solid crust forming the surface of the liquid nucleus. The proc- 
ess bears a striking resemblance to that on which liquid ther- 
mometers are based. These thermometers indicate the tempera- 
ture because the volume of the liquid and the volume of the solid 
container do not vary at the same rate. The earth may be re- 
garded as a liquid thermometer, say a mercurial thermometer, con- 
sisting merely of the bulb, which is exactly filled at the moment 
of observation. The spontaneous cooling causes a contraction 
both in the crust, corresponding to the bulb, and in the nuclear 
mass, corresponding to the mercury. Owing to the difference in 
physical condition, the nucleus contracts more rapidly than the 
crust, whereupon the latter, being no longer supported by the 
nucleus at every point, is subjected to a set of stresses, the result- 
ant of which tends to be tangential and to produce horizontal 
thrusts, which are by common accord regarded as the origin and 
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mechanism of the ‘‘irregularities’’ of the earth’s surface. Thus 
arise the alternate synclinal and anticlinal folds, with all their 
variants; thus are formed the faults, which in all mountain chains, 
wherever their cross section is exposed, are found in such vast 
numbers as to constitute an essential element in orogeny; thus 
are started the fissure eruptions the study of which has already 
been so fruitful of results. 

Having recalled these two points, we have now to inquire 
what will be the necessary consequences of their coexistence. 
The zone of maximum contraction is evidently situated at a 
depth which, though not yet accurately measured, is nevertheless 
indicated by the location of earthquakes. From that zone as a 
focus starts the impulse which gives rise to the subterranean 
phenomena. Along the plane of contact, of any given extent, 
between the internal incandescent zone and the superposed zone 
impregnated with volatilizable material, what will happen when a 
part of the latter zone is covered by the rocks intruded from 
below? It will form a wedge, as it were, clamped between two 
very hot bodies: beneath it, the rocks remaining in their previous 
relative positions, and above it, the rocks that have been intruded 
along the plane of injection. Its temperature will necessarily 
rise. To understand the resulting effects, we may well turn for 
information to the celebrated experiments by Sénarmont. 

Suppose that mineral matter is subjected to heat in an elastic 
atmosphere consisting of those vapors very appropriately called 
mineralizers, chiefly superheated water. A relatively moderate 
temperature—of a few hundred degrees—will then suffice, without 
any necessary change in composition, to produce the long series 
of crystallized substances characteristic of volcanic rocks. On 
this point the laboratory results, conclusive in themselves, may 
be further supplemented with the informaton furnished by 
certain natural localities, where human action has caused synthe- 
ses of the same kind to assume geologic proportions. Fire started 
as a result of mining operations in certain deposits of combustible 
material, that is, in coal mines, causes the metamorphosis of clays 
into crystalline agregates of minerals identical with those of the 
lavas, such as ferro-magnesian silicates (pyroxene) and aluminium 
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silicates (anorthite and other feldspars). It is to be noted that 
the formation of these products, while sufficient to elucidate the 
origin of volcanic minerals, and often carried out at the expense 
of sedimentary strata which have undergone the orogenic over- 
blanketing by an intruded sheet, as described above, is neverthe- 
less incomplete from our point of view, because of the free com- 
munication of the subterranean laboratory with the atmosphere. 
That communication is in fact incompatible with the retention 
of those gaseous substances that represent the generative force, 
and hence incompatible with the conditions that enable the erup- 
tion to take place. That situation, however, will vanish of itself, 
if in place of the burning coal mine we consider the case of a 
natural over-blanketing with its accompanying conditions. 

Among the results of the heating of sedimentary layers impreg- 
nated with the products that would escape from them if subjected 
to distillation, two require special mention: (1) The mobility 
imparted to the molecules, enabling them to enter the crystal- 
line state through a veritable refusion which we may call aqueous; 
(2) the incorporation, by occlusion, of these vapors themselves 
within the liquid produced. The resulting substance is a com- 
pound which, despite the enormous difference in composition 
and surroundings, suggests a comparison with aqueous liquids at 
ordinary temperature in which soluble gases have been impris- 
oned by pressure. The typical case is that of Seltzer water (soda- 
water), that is to say, the solution, under the necessary pressure, 
of carbonic acid gas in water, which constitutes a sort of aqueous 
magma. 

The characteristic property of this magma is its tension; it 
persists without change of constitution so long as the surrounding 
pressure does not diminish ; but if by any process the reservoir con- 
taining this magma is put in communication with a region of 
less pressure, the equilibrium which tends to establish itself 
between the two regions causes the disengagement of all or part 
of the dissolved gas. Thus by merely pressing on the lever of a 
soda water siphon, a veritable eruption may be produced. The 
dissolved gas, tending to reach a state of equilibrium with the 
adjoining atmosphere, separates from its solvent, but carries that 
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solvent along with it and causes it to be spurted out to a greater or 
less distance. That ejection might even take on all the leading 
characters of a volcanic eruption, if the ordinary stopcock, which 
curves downward, were replaced by a straight tube pointing 
upward. In that case a veritable spray of water would be seen 
spurting forth, just as a veritable spray of lava spurts forth from 
a crater. This spray of lava, called ashes because of its color, 
occurs when the projected liquid is solidified so rapidly that the 
rock has not time to crystallize but assumes the vitreous state 
and reproduces the phenomena of Prince Rupert drops when 
suddenly broken. 

If we suppose our soda-water spray to be produced in a space 
with sufficiently low temperature, it will fall in the shape of 
extremely fine ice-dust, which would correspond to the volcanic 
ashes. If, however, the siphon be left open, it can not keep up 
the ejection of this spray indefinitely. Soon the gas escaping 
from occlusion, issuing with less violence, will carry the liquid 
with it more sluggishly, till finally it merely drivels over the mouth 
of the bottle and runs over the table along the slope presented by 
the latter. In that condition it represents the lava flow issuing 
from the voleano. In both cases it will be found that the emis- 
sion of gases does not stop at once. If you hold your nose close 
to the liquid bubbling out of the bottle, you will feel the prickling 
characteristic of carbonic acid. Similarly, the coulée of Vesuvius 
or Etna will continue for some time to emit jets of vapor, which, 
by reason of their complexity, in contrast with the simplicy of 
the carbonic acid, have deposited all the characteristic coatings 
of fumaroles. 

Carrying the comparison still further, we may subject a soda- 
water siphon to cooling till the liquid therein is reduced to a lump 
of ice. It will then be noticed that cavities are formed, especially 
in the upper part of the lump of ice, which represent the casts, as 
it were, of the bubbles of gas relinquished by the solvent and re- 
tained by its solidification. An important fact will then be ob- 
served, namely, that the siphon may be opened with impunity; 
no “eruption” takes place. This is strictly analogous to the 
history of the voleano. Our lump of ice resembles in many 
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respects, the laccolites, those products of aborted eruptions, 
aborted because the siphon was not opened in time; that is to say, 
no fissure was formed between the subterranean reservoir of 
tensioned matter and the atmosphere, before solidification. 

Thus, in order that a volcanic eruption prepared in the deeper 
regions may reach the surface it is necessary that the lava capable 
of gushing out shall find a passage from the subterranean labora- 
tory to the surface. This passage may be formed either by corro- 
sion from below upward, or (more frequently) by the cracking of 
the crust, for example, as the result of a seismic shock. 

It is hardly necessary to point out to what degree the preceding 
observations explain the variants presented by the different volca- 
noes as regards the composition of their magmatic gases. Some 
rocks will furnish to the subterranean distillation nothing but 
water, accompanied by a greater or less quantity of various second- 
ary products; others, such as coal beds or carbonaceous schists, 
will yield hydrocarbons or related compounds; others, containing 
deposits of sea salt or various chlorides, will furnish hydrochloric 
acid or its compounds; others, containing layers of gypsum or 
similar deposits of sulphates and sulphides, will yield sulphuric 
acid or sulphurous acid or sulphohydric acid. Elsewhere, 
fossiliferous layers, filled, say, with animal remains, such as the 
sapropelites of the oldest terranes, will yield ammonia and nitrog- 
enous compounds. It is easy to imagine the infinity of cases 
that may occur either separately or in association. 

In a word, the preceding theory seems adequate to explain the 
different circumstances of the geographic distribution at each 
epoch, the geologic position, and the chemical behavior of vol- 
canoes. It recommends itself by its intimate connection with 
all the other characteristics of planetary physiology, of which it 
appears to be an inevitable consequence. 
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GEOLOGY.—Geology and mineral resources of the Peoria quadrangle, 
Illinois. J. A. UppEen. U.S. Geological Survey Bulletin 506. Pp. 
103, with maps, views, and sections. 1912.' 

The surface of most of the Peoria quadrangle is formed by the upland 
divided by the alluvial-filled valley of the Illinois River. The major 
part of this upland consists of flat interstream areas which mark a plain 
in most cases dipping gently to the south. Numerous water courses 
have dissected the upland, especially in that part lying northwest of 
the Illinois River. Some of these valley cuttings have reached bed 
rock, which is of Pennsylvanian age. In this series two conformable for- 
mations are recognized, a lower consisting of shales, sandstones, and coal 
beds, and an upper made up chiefly of limestone. These are the only 
hard rock formations exposed in the quadrangle, but well borings have 
penetrated older strata to a depth of 1300 feet. By these borings the 
presence of Ordovician, Silurian, Devonian, and Mississippian formations 
have been revealed. The oldest formation penetrated is the St. Peter 
sandstone (Ordovician). 

During the greater part of the Tertiary period the Peoria quadrangle 
was probably a land area. Some gravel which overlies bedrock under 
the glacial drift at one locality may represent a residuum of surficial de- 
posits of early Pleistocene or late Tertiary time, preceding the glacial 
epoch. 

Erosion in preglacial time had produced a land surface which differed 
considerably from the present topography. Since that time the land 
has been rebuilt by glaciation, the general effect of which has been to 
reduce the relief. The old land surface has undergone some changes by 
postglacial agencies, but these are small. 


1 See also, this Journal, 2:440. 1912. 
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The Pleistocene deposits consist of remnants of a probably early drift 
of unknown age, Illinoian drift, Wisconsin drift, loess, and postglacial 
alluvium. At several localities dark bowlder clay was noted, which re- 
sembles in some respects an old till occurring under the Illinoian and the 
Kansan drift sheets in Iowa. This bowlder clay contains a smaller 
percentage of dolomitic limestone pebbles among the smaller sizes than 
is normally present in the Illinoian drift, and it is associated with silt 
that commonly occurs in association with the older drift in Iowa. The 
till itself contains large pockets of yellow sand, such as are common in 
the old tills west of the Mississippi. The till in these places is of un- 
known age, but it differs considerably from the local Illinoian till in its 
general appearance and probably represents an earlier invasion of the 
ice. 

The till resulting from the Illinoian ice invasion was no doubt origi- 
nally laid down over the entire area of this quadrangle. In the eastern 
part it is overlain by drift of Wisconsin age wherever the latter was not 
removed by interglacial erosion or worked into the later till. The thick- 
ness of the Illinoian till varies from about 20 to nearly 80 feet. On its 
surface is a soil formed in interglacial time and known as the Sangamon 
soil. Outside the limits of the Wisconsin drift the weathered and eroded 
surface of the Illinoian till is covered by loess. In places also similar 
loess is exposed intercalated between the weathered Illinoian till and the 
overlying Wisconsin till showing that a part at least of the super-Illinoian 
loess is of pre-Wisconsin age. 

The Wisconsin drift is limited to the eastern and northeastern half 
of the quadrangle. Its margin is traceable through the central part of 
the region, though the terminal moraine is not strongly marked. 

In places remnants of two former flood plains border the present 
bottom lands of the streams. Both of these date from late stages of the 
Wisconsin ice invasion. The older terrace has an average elevation of 
520 feet above sea level. The surface of this terrace has been consider- 
ably modified by erosion. The later Wisconsin terrace has an average 
elevation of 476 feet above sea level and forms a narrow strip bordering 
the older terrace. 

Loess, a dusty yellow material, generally not calcareous in this area, 
covers all of the upland, overlying both the Illinoian and Wisconsin 
drift sheets. Its upper part is dark from decayed vegetation, forming 
the upland soil. Directly under the soil the loess in many places is im- 
pregnated with ferruginous material, which gives it a reddish-brown 
color in various shades. In other places, especially where the ground 
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has been poorly drained, the iron stain immediately under the black soil 
has been leached away and the deposit has an ashen-gray, almost white 
appearance. 

The thickness of the loess is fairly constant for each drift sheet on 
which it rests. On the upland of the Illinoian till it ranges from 20 to 
30 feet and averages 24 feet. In two localities this older and thicker 
loess was seen to contain fossil land snails. In each of these places the 
loess is slightly calcareous. On the Wisconsin drift the loess averages 7 
feet thick, but it varies considerably. On the older Wisconsin terrace 
much of the surface is covered 3 or 4 feet deep by material which in every 
way resembles the loess, except that in places it contains a small percent- 
age of fine sand. 

The greater part of the loess outside the limit of the Wisconsin drift 
must be older than the Wisconsin till, since a considerable thickness also 
underlies the later till. It is a suggestive fact that the buried loess is 
nowhere known to reach a thickness which when added to the average 
depth of the loess on the Wisconsin till would exceed the average depth 
of the deposit on the Illinoian till. W. C. ALDEN. 


GEOLOGY.—The mud lumps at the mouths of the Mississippi. EUGENE 
Wes.ey Suaw. U.S. Geological Survey Professional Paper 85-B. 
Pp. 27, views and sections. 1913. 

The territory within a mile or two of each of the mouths of the 
Mississippi is characterized by large swellings or upheavals of tough blu- 
ish-gray clay, called “mud lumps.” Many of these rise just offshore and 
form islands an acre or more in extent and 5 or 10 feet high, but some do 
not reach the water surface. They rise and subside at irregular rates, 
some of them suddenly. 

Certain features of the Delta suggest that it is affected by a process 
which heretofore seems not to have been suspected, namely, a bodily 
flowage toward the sea. The surface receives a new layer of sediment at 
each flood, but its altitude above sea does not seem to show a correspond- 
ing increase. The sinking is due in part, no doubt, or perhaps entirely, to 
the compacting of the sediment. Whatever its exact nature, the facts 
that the subsidence is greatest where the Delta is growing most rapidly, 
and that because of the very watery condition of the material it is 
presumably becoming more compact, make it seem probable that the 
process is only in part, if at all, one of isostatic adjustment. 

The hypothesis better favored by the data now in hand than any 
other, is that the mud lumps are produced by a gentle seaward flow of 
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layers of semifluid clay under the land and the shallow water near the 
ends of the passes, where this flow is opposed by the comparatively 
resistant parts of the foreset beds. The tendency to flow is assumed to 
be due to pressure developed by constant additions of sediment. The 
mud lumps appear to be the product of flow, because in no other places 
have such thick bodies of clay been found; and the facts that they occur 
almost exclusively near the ends of the passes—most commonly west of 
them, where probably the principal part of the sediment is being de- 
posited—and that they are most active during and after times of high 
water seem to be in accord with the hypothesis here presented. 
A. H. Brooks. 


GEOLOGY.—Geology and ore deposits of the San Francisco and adja- 
cent districts, Utah. B.S. Butter. U.S. Geological Survey Pro- 
fessional Paper 80. Pp. 212, with map, sections, and illustrations. 
1913. 

The San Francisco and adjacent districts are located in -. Beaver 
County, southwestern Utah, about 180 miles a little west of south of 
Salt Lake City. The sedimentary rocks of the area range in age from 
Ordovician to Triassic and in character from quartzites to limestone. 
A total thickness of about 18,000 feet of sedimentary rocks is present. 

In Tertiary time the area was buried beneath thick flows of lava, and 
following the extrusion of the lavas large bodies of igneous material 
were intruded into the sedimentary and extrusive rocks, forming the 
quartz monzonite stocks of the region. 

Accompanying and following the intrusion of the quartz monzonite 
there was extensive alteration of the rocks and the deposition of ores. 
The copper ores occur mainly as replacement deposits in the quartz 
monzonite and as contact deposits. Lead-silver ores occur as replace- 
ment veins in the sedimentary and extrusive rocks. These also con- 
tain some copper and zinc. 

All the ore deposits of the district are believed to have had a common 
origin, namely, they were the result of the differentiation of the quartz 
monzonite magma. Such an origin is indicated by the presence of orig- 
inal sulphides in aplitic rocks and by the presence of coarse pegmatitic 
quartz associated with the copper ores. The transition from contact 
deposits to replacement deposits in the sediments is especially well 
illustrated in the district. 

Since the original ores were formed the deposits have been acted upon 
by waters leaching downward from the surface, and in many instances 
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the different metals in the original ores have been concentrated in zones. 
Thus, in the Horn Silver mine the surface zone is rich in lead and sil- 
ver; beneath this is a zone rich in copper and zinc; and at still greater 
depth is the original ore in which these metals are all present. This 
rearrangement of the metal content has been an important factor in 
, determining the commercial value of the ore deposits. B. 8. B. 


GEOLOGY.—The Mount Lyell copper district of Tasmania. CHESTER 
G. GitperT and JosepH E. Pocur. Proceedings of the U. 8S. 
National Museum 46: 609-625, pls. 48-51. July 22, 1913. 

This paper is based upon microscopic and metallographic study of a 
comprehensive collection of rocks and ores in the National Museum. 
The ore deposits include (1) a pyritic mass of remarkable size lying 
within deeply dipping sericite schists adjacent to a faulted conglomerate 
contact and consisting of fine-grained, homogeneous pyrite bearing dis- 
seminated chalcopyrite and localized areas of enargite and tetrahedrite; 
and (2) lenticular masses of bornite carrying subordinate chalcocite and 
some tetrahedrite, pyrite, and chalcopyrite, in sericitic and chloritic 
schists. Microscopic study points unmistakably to the formation of the 
ores through replacement of the minerals of the schists. The study leads 
also to the conclusion that the ore deposition took place during a dis- 
tinct mineralizing epoch marked by solutions progressively changing in 
composition and depositing a series of sulphide minerals in sequential 
and transitional stages. The order of deposition runs from pyrite 
through chalcopyrite, bornite, and chalcocite, to the tetrahedrite-enar- 
gite group (accompanied by chalcopyrite of a second generation). This 
succession is in exact harmony with the order of increasing copper con- 
tent and with that of decreasing iron content. It is believed that the 
ore-bearing solutions were a deep-seated development from a differ- 
entiating mass of igneous rocks, and that these solutions rose along struc- 
turally developed channels, changing gradually in composition from the 
beginning to the end of the depositional epoch. 

The paper gives a general account of the history and geology of the 
district; a detailed description of the ore minerals, accompanied by two 
photographs and eleven microphotographs of polished ore sections, two 
showing a crystallographic intergrowth of bornite and chalcocite; a 
brief discussion of the important analogous deposits of the world; and 
closes with a bibliography. J. E. P. 
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GEOLOGY.—The geology of Long Island, New York. Myron L. 
Futter. U.S. Geological Survey Professional Paper 82. Pp. 231, 
with maps, views, and sections. 1914. 

Geologically Long Island belongs to the inner part of the Atlantic 
Coastal Plain. The line of demarkation between the basal metamorphic 
rocks and the younger sediments of the coastal plain crosses the extreme , 
western end of the island. There are a few occurrences of Cretaceous 
clays in the western half of the island, and these make up the basal forma- 
tion of the sedimentary series. No equivalents of the Tertiary deposits 
of the mainland have been definitely recognized, although some loose 
sands possibly of Tertiary age occur at one locality. The greater part of 
both the surface and the underlying materials throughout the island are 
Pleistocene morainal and outwash deposits associated with the conti- 
nental glaciers. Two morainal ridges forming the backbone of the island 
are the direct continuation of the series of moraines of Wisconsin age 
that are traceable almost continuously from the Rocky Mountains to 
New Jersey and thence through Long Island and the islands on the east 
as far as Nantucket and Cape Cod. Beneath these ridges and above 
the Cretaceous are various Pleistocene deposits of considerable thick- 
ness, to be correlated with older drift sheets of the central United States 
and with the Pleistocene formations of the New England Coast. 

Eight stages have been recognized in the Pleistocene history of Long 
Island, and some of these are divisible into substages. The oldest, the 
Manetto stage, which was glacial, is recorded by gravel deposits, and 
probably of pre-Kansan age. This was followed by Post-Mannetto 
stage, an interglacial period of erosion and to be provisionally correlated 
with the Aftonian. A second glacial epoch is represented by the Jameco 
stage, represented by gravel deposits (Kansan?), and this succeeded by 
the Gardiner clays, deposited during an interglacial epoch. A tran- 
sitional epoch to another glacial epoch is recorded in the Jacob sands. 
The next event is the Manhasset glacial stage, probably to be correlated 
with the Illinoian. This event is represented by the deposition of a 
lower gravel member (Herod), succeeded by a second period of ice 
erosion, then by the deposition of an upper gravel member (Hempstead). 
Erosion during an interglacial period followed the Manhasset stage, 
accompanied by the deposition of the Vineyard formation, consisting 
of marine deposits and peat. In early Wisconsin time glacial condi- 
tions again prevailed, and this epoch is represented by the older Ronkon- 
koma or outer moraine and the younger Harbor Hill or inner moraine, 
both associated with till and outwash deposits. 
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After the disappearance of the Wisconsin ice the land seems to have 
stood somewhat higher than at present, as indicated by the buried and 
submerged peats along the coast, the difference in level being perhaps 25 
feet. This would indicate the elevation of 45 feet in late Wisconsin or 
post-Wisconsin time. In recent years there has been depression esti- 
mated at the rate of 6 inches to 2 feet in one hundred years. A sinking 
of not more than 25 feet apparently has occurred since the beginning of 
this movement. AtFrepD H. Brooks. 





GEOLOGY .—Resins in Paleozoic plants and in coals of high rank. 
Davin Wuite. U.S. Geological Survey Professional Paper 85-E. 
Pp. 97, with plates. 1914. 

Lumps of resin of different kinds are present nearly everywhere in 
coals of low rank, such as lignites and sub-bituminous coals, the resins 
being very abundant and conspicuous in some beds. The amount of 
microscopic resin probably far exceeds that visible to the naked eye. 

The presence of resins in Paleozoic coals, which has been seriously 
questioned, the available information being limited, is set at rest by the 
observation of small lumps found in coals of a medium bituminous rank 
in Iowa, Illinois, and Indiana. The examination of the woods and pet- 
ioles, found under conditions favorable for examination in Paleozoic 
coals, indicates that plants secreting resinous substances were not only 
present but common in the Carboniferous flora. Therefore, absence of 
resins is not distinctive of Paleozoic coals. 

Observations in the Cretaceous and Tertiary coal fields indicate that, 
in the processes of metamorphism which have converted lignites and 
other low rank coals to coals of higher rank, the lump resins are de- 
formed, discolored, and carbonized, with probable high losses of volatile 
matter, as the coals are brought to a moderately high bituminous rank 
corresponding to a percentage of about 65 per cent of fixed carbon in 
pure coal, the megascopic resins being very rarely recognizable to the 
unaided eye when the coal has reached the good cooking rank. It is 
probable that the resins undergo minor chemical change soon after 


deposition with the organic debris from which the coals are formed. 
D. W. 
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HYDROLOGY.—Geology and water resources of a portion of south- 
central Washington. Grratp A. Warina. U. S. Geological Sur- 
vey Water-Supply Paper No. 316. Pp. 46, 1 pl. 1913. 

Two geologic formations are exposed in the region here discussed: 
Yakima basalt, of Miocene age, and the Ellensburg Lake deposits, also 
Miocene, which are deposited directly on the basalt. Over a consider- 
able area these formations are obscured by wind-borne material. Glacial 
erratics occur sparingly. 

The main surface features conform to the structure, broad ridges 
and wide plains and valleys being the dominant topographic forms. 
The ridges resemble basin ranges but are unsymmetrical anticlines 
rather than faulted blocks. Faulting has, however, produced the steeper 
slopes. 

Stream gorges that cut directly across ridges appear to have been 
formed by the slow uplift of the ridges across the established stream 
courses. O. E. MEINzER. 


HYDROLOGY.—The effects of ice on stream flow. Wit1t1aAM GLENN 
Hoyt. U. 8. Geological Survey Water Supply Paper No. 337. 
Pp. 77, with plates and views. 1913. 

The quantity and distribution of winter stream flow are the result 


of the combination of factors that may be classified as climatic, geologic, 
topographic and vegetational. The climatic factors are precipitation, 
temperature, barometric pressure and winds; the geologic factors in- 
clude surface and underground rock structure; the topographic factors 
include relief and slope which determine the character and amount of 
natural storage, the location, size and trend of the drainage basin, and 
the character of the streams and their tributaries; the vegetational fac- 
tors comprise not only forestation, but the effects of all plant growth 
and cultivation. A fifth factor is the result of artificial control of the 
streams for water supply or power. 

The determination of stream flow during open water periods is based 
upon a relation between stage and discharge which is determined by 
measurements. During periods of low temperature, surface ice, frazil 
and slush ice, and anchor ice, alone or in combination, will be formed. 
The presence of ice in any of the above forms on the river tends to raise 
the stage without a corresponding increase in flow. The presence of 
ice is due primarily to low temperature, so that in order to determine 
the stream flow during the winter it is necessary to make a study of 
temperature, ice formation and gage height in connection with discharge 
measurements. The temperature is also the largest factor in determin- 
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ing the amount of winter stream flow, so that it becomes necessary 
to study temperature not only as a means of arriving at the true flow 


but also in making comparisons between the low flow of other winter 
W. G. H. 


periods. 


HYDROLOGY.—The Ohio Valley flood of March to April, 1918. 
(Including comparisons with some earlier floods.) A. H. Horton 
and H. J. Jackson. U.S. Geological Survey Water-Supply Paper 
No. 334. Pp. 96, with maps, hydrographs, tables, and views. 1913. 

The Ohio River has not failed to overflow its banks and flood large 
areas of bottom land at some point along its course in every year since 
1873 and, very probably, in every year previous to 1873. Since 1873 
there have been three floods of special prominence—that of February, 
1884, that of March to April, 1907, and, last and greatest, that of March 
to April, 1913. 

Of the forty-six floods on record at Cincinnati, Ohio, above the 
danger line, only three occurred outside of the four months, January, 
February, March and April; namely, one in December, 1847, one in 
May, 1865, and the third in August, 1875. 

The flood of March to April, 1913, was caused by heavy precipitation 
over the entire Ohio Basin. Over a large portion of northern Ohio the 
total precipitation for the five-day period March 23-27, was over ten 
inches. Floods were produced and practically all the tributaries, and 
stages far above all previous floods were reached on the northern 
Tributaries in Indiana and Ohio, causing inconceivable damage and 
destruction in these two states and throughout the entire length of the 
Ohio River. Previous record stages were exceeded on the Ohio from 
St. Marys, West Virginia, to Maysville, Kentucky, at Madison and 
Mt. Vernon, Indiana, and at Shawneetown and Cairo, Illinois. 

The flood of March to April, 1907, was caused by heavy rains in 
the northern part of the basin and over the headwaters above Pitts- 
burgh. The melting of a heavy fall of snow on the tributaries above 
Pittsburgh, in conjunction with rain, increased the runoff materially. 
The stage at Pittsburgh exceeded all records. 

The flood of February, 1884, was caused by a warm rain throughout 
the basin, which fell on a heavy accumulation of snow resulting from a 
winter of large snowfall and unusually low temperatures. Record 
stages were reached at all points on the Ohio which have been exceeded 
only by the 1913 flood, and at Pittsburgh by the 1907 flood. 

To have kept the 1913 flood below the danger line at Wheeling, 
West Virginia, storage would have to have been provided for 44,800 
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million cubic feet of water; at Cincinnati 190,000 million cubic feet; 
at Evansville 322,000 million cubic feet. Preliminary investigation 
during 1908 in the Kanawha River basin showed 17 reservoirs with a 
total capacity of 280,000 million cubic feet, in that basin alone. 

At the present time the two methods that are most advocated for 
the control of floods are reservoirs and levees. Before any method can 
be selected as the best, full information must be available in regard to 
the quantity of water carried by the Ohio and larger tributaries and its 
distribution as to drainage area and time. A. H. H. 


BOTANY .—I ndicator significance of vegetation in Tooele Valley, Utah. 
T. H. Kearney, L. J. Briggs, H. L. Saantz, J. W. McLane, and 
R. L. Premetser. Journal of Agricultural Research 1: 365-417, 
figs. 1-13, pls. 42-48. February 16, 1914. 

The types of vegetation in Tooele Valley were found to be so closely 
correlated with the soil moisture and salinity conditions as to be useful 
indicators of the crop producing capabilities of the corresponding types 
of land. This suggests the practicability of classifying land in this 
region upon the basis of the native vegetation. 

The presence of the Sage Brush (Artemisia tridentata) Association 
indicates that the soil is readily permeable and well drained and that its 
salt content is very low. The soils occupied by the Kochia (Kochia 
vestita) and Shadscale (Atriplex confertifolia) Associations are usually 
less permeable than the Sage Brush soil and are relatively free from salts 
to a depth of one or two feet, while the subsoil is usually very saline. 
Where these three associations occur the moisture supply is not sufficient 
to maintain the vegetation in an actively growing condition throughout 
the summer. The Shadscale and Kochia lands, owing to their low ab- 
sorption, offer in this respect less favorable conditions than the Sage 
Brush land. The Greasewood—Shadscale (Sarcobatus vermiculatus and 
Atriplex confertifolia) Association is found upon soils which are strongly 
saline nearly or quite to the surface and are usually moist throughout 
the summer at all depths below the first foot. The Salt Flat vegetation, 
which comprises such extremely halophytic species as Allenrolfea occi- 
dentalis, Salicornia utahensis, and S.rubra, occupies land which is strongly 
saline and usually very moist throughout the summer from the surface 
downward. 

It remains to be determined whether these correlations hold good in 
other portions of the Great Basin region. The evidence at hand indi- 
cates that, with relatively little modification, they obtain throughout 
much of the intermountain territory. 2 &. &. 
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BACTERIOLOGY .—The preparation of dried cultures. L. A. Roars. 
Journal of Infectious Diseases 14: 100-123. January, 1914. 

This paper discusses the preparation of dried cultures of bacteria 
of various kinds by a method adapted from that first proposed by 
Shackell. The method consists essentially in holding the previously 
frozen culture over sulphuric acid in a container in which a vacuum 
of a few hundredths of a millimeter is maintained. Cultures of Strep- 
tococci, B. bulgaricus, and similar organisms, when dried by this method 
are much more active than when dried by the usual methods in an air 
blast. The length of time that the dried culture remains active is in a 
general way inversely proportional to the amount of moisture present 
and the temperature at which it is held. Cultures deteriorate much 
more rapidly in air or oxygen than in an inert gas, such as hydrogen or 
nitrogen. The best results were obtained with cultures held in a vacuum. 
Dried cultures held in evacuated tubes at a temperature below freez- 
ing deteriorated very slowly. L. A. R. 


BACTERIOLOGY .—Bacteriology of cheese of the Emmenthal type. 
EK. E. Evprepee and L. A. Rogers. Centralblatt f. Bakteriologie 
40°: 5-21. February 16, 1914. 

The bacterial flora of domestic Emmental cheese consists for the most 
part of bacilli which may be classed with the so-called Bacillus bulgari- 
cus. Cocci were present in small numbers at one stage of the ripening. 
There was a progressive change in the flora as the cheese ripened, in that 
one morphological type which predominated in the beginning was gradu- 
ally replaced by another. In one cheese the proprionic bacteria, which 
according to Jensen supply gas for the eye formation by fermenting cal- 
cium lactate, were found by special methods in comparatively small 
numbers. 

It has been shown in a previous investigation that the gas inflating 
the eyes is carbon dioxide, and in this work it was found that certain 
cultures were able to produce carbon dioxide from milk from which the 
sugar had been removed by fermentation. Without inoculation of 
some kind it is impossible to make normal Emmental cheese outside the 
restricted area in which it has been made for years. This may be 
accomplished by using a mixed culture obtained by adding a small 
amount of good cheese to sterile whey. It has also been accomplished 
in a few preliminary experiments with pure cultures isolated from good 
cheese. L. A. Ee 
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ZOOLOGY.—A list of the Rotatoria of Washington and vicinity, with de- 
scriptions of a new genus and ten new species. Harry K. Harrina. 
Proceedings of the U.S. National Museum 46: 387-405, pls. 34-38. 
1913. 

As the local rotatorian fauna has not been recorded previously, a list 
of 246 species is given. A new genus, Rousseletia, and ten new species 
are described: Rousseletia corniculata, Encentrum aper, E. myriophylli, 
E. ricciae, Lecane stichaea, Monostyla acus, M. crenata, M. sylvatica, 
Trichotria brevidactyla and Asplanchnopus hyalinus. A redescription 
of Sphyrias lofuana (Rousselet) and some notes on Notommata pachyura 
(Gosse), Diglena clastopis Gosse, Diurella — (Gosse) and Testudi- 
nella parva (Ternetz) are added. H. K. H. 


ZOOLOGY.—Synopsis of the Rotatoria. Harry K. Harrine. Bulletin 
81, U.S. National Museum. Pp. 1-226. June 28, 1913. 

In this paper an attempt has been made to bring rotatorian nomen- 
clature into agreement with the International Code of Zoological No- 
menclature. As generally happens in similar cases, a number of generic 
names become displaced by others. Thus Cephalosiphon, in the usually 
accepted sense, has been replaced by Beauchampia, n. gen.; Anapus 
Bergendal by Chromogaster Lauterborn; Diglena Ehrenberg partly by 
Cephalodella Bory de St. Vincent, partly by Dicranophorus Nitzsch; 
Floscularia Ehrenberg-Oken by Collotheca, n. gen. (Floscuiaria Cuvier 
displacing Melicerta Schrank.). Encentrum Ehrenberg is substituted 
for a group of species previously distributed among several genera; 
Enteroplea Ehrenberg for Triphylus Hudson; Epiphanes Ehrenberg for 
Hydatina Ehrenberg and Notops Hudson; Filinia Bory de St. Vincent 
for Triarthra Ehrenberg; Keratella Bory de St. Vincent for Anuraea 
Ehrenberg; Lecane Nitzsch for Cathypda Gosse and Distyla Eckstein; 
Lepadella Bory de St. Vincent for Metopidia Ehrenberg; Macrochaetus 
Perty for Polychaetus Perty; Macrotrachela Milne for Callidina Ehren- 
berg; Pedalia Barrois for Pedalion Hudson; Philodinavus, n. n., for 
Microdina Murray; Ptygura Ehrenberg for Oecistes Ehrenberg; Rhino- 
glena Ehrenberg for Rhinops Hudson; Rotaria Scopoli for Rotifer Cuvier- 
Schrank; Sinantherina Bory de St. Vincent for Megalotrocha Ehrenberg- 
Bory de St. Vincent; Squatinelia Bory de St. Vincent for Stephanops 
Ehrenberg; Testudinella Bory de St. Vincent for Pterodina Ehrenberg; 
Trichocerca Lamarck for Rattulus Lamarck; Trichotria Bory de St. 
Vincent for Dinocharis Ehrenberg; Zelinkiella, n. n., for Discopus 
Zelinka. 
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A bibliographic list of nearly 1500 books and memoirs dealing with the 
Rotatoria is added. In nearly all cases this has been verified from the 
priginals and a reference given to the Washington library in which the 
publication may be found. H. K. H. 


ZOOLOGY .—Crustacean parasites of West Indian fishes and land crabs, 
with descriptions of new genera and species. CHARLES BRANCH 
Witson. Proceedings of the U. S. National Museum 44: 189- 
277, pls. 18-53. April 3, 1913. 

The present paper consists of a general account of the parasites on 
fish, crustaceans, and ascidians obtained during a three months stay at 
the biological laboratory of Johns Hopkins University at Montego 
Bay, Jamaica. The parasites comprise isopods, copepods and ostracods, 
but only the last two groups are described in this paper. There are 52 
species of copepods, of which 31 are new to science. These belong to 
the genera Ergasilus, Bomolochus, Artacolax, Pseudoeucanthus, Taenia- 
canthus, Caligus, Dentigryps (new genus), Anuretes, Paralebion, Ler- 
nanthropus, Sagum (new genus), Nemesis, Hatschekia, Lernaeolophus, 
Thysanote, Clavella, Brachiella and Cancrincola (new genus). 

The occurrence of an ostracod, Cypridina parasitica (new species), 
on the gills of several kinds of fish is the first record of parasitism among 
the ostracods. 

The illustrations are from drawings of the living specimens. 

Mary J. RaTHBUN. 


ENTOMOLOGY .—The remarkable life-history of a new family (Micro- 
malthidae) of beetles. H.S.Barser. Proceedings of the Biological 
Society of Washington 26: 185-190, pl.4. August 8, 1913. 

Continuing work described in a preceding paper, the author records a 
most remarkable life cycle for Micromalthus debilis—a cycle unparalleled 
in our knowledge of insects and still incompletein that the stages connect- 
ing the adult to the paedogenetic form remain unknown. The observa- 
tions have demonstrated (1) pluriviviparous and (2) unioviparous 
paedogenetic reproduction and (3) the still unobserved normal, sexual 
reproduction, all three types appearing in the progeny of single mother 
of the first of these three types. Males develop from the single egg of 
the second type of paedogenetic mother through three strange forms of 
larvae (the second of these, or feeding stage, devouring the contents of 
the abdomen of the mother through the vulva); females develop from 
some of the progeny of the viviparous paedogenetic mother through the 
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same series of larval forms which usually again produce paedogenetic 
individuals. In live material of the third stage larvae which are to 
become viviparous paedogenetic individuals the ovaries can easily be 
seen, but in the same stage individuals which are to be either the ovi- 
parous paedogenetic form or the pupa the ovaries were not apparent. 
Males and females of the same brood appear to issue at different times, 
greatly reducing the chances of inbreeding. A diagram, graphically 
illustrating the life cycles (sixteen forms—four of which are hypothetical, 
being yet unknown to the author), is given and a new family is proposed 
for the species. J. C. CRAWFORD. 


ENTOMOLOGY .—The mosquitoes of North and Central America and the 
West Indies. L.O. Howarp, H.G. Dyar, and F. Knas. Carnegie 
Institution of Washington, Publication no. 159, Vol. 1, pp. 1-520, 
pls. 1-14. January 21, 1913. Vol. 2, pls. 1-150. February 24, 
1913. 

Volume 1 is devoted to a general consideration of mosquitoes and con- 
tains chapters dealing in detail with the structure of the adult mosquito, 
including its internal anatomy; the structure of the eggs, larvae, and 
pupae; habits of adult mosquitoes and of the larvae; the natural enemies 
of mosquitoes; methods of collecting, mounting, and rearing. There is 
given also an extended account of the relation of mosquitoes to man, 
dealing in detail with the diseases transmitted by mosquitoes and the 
consequent economic loss, together with an account of protective and 
remedial work against mosquitoes, the methods of carrying on such work, 
and its efficiency, as illustrated by examples from various parts of the 
world. A bibliography of thirty-eight pages is included. 

Volume 2 includes only plates, together with explanatory legends of 
the various species to be considered in the systematic volumes to follow. 

J. C. CRAWFORD. 


ANTHROPOLOGY .—Chippewa music, II. Frances Densmore. Bul- 
letin 53, Bureau of American Ethnology. Pp. i-xxi, 1-341. 1913. 
This book is a continuation of a work entitled “Chippewa Music” 
published as Bulletin 45 of the Bureau of American Ethnology. The 
collection of 340 Chippewa songs comprised in these books includes 
songs of native ceremonies, as well as of war, dances, and social life. The 
tabulated analyses indicate a connection between the laws of sound and 
the forms assumed by the melodies. The descriptive analyses show that 
certain songs which have in common an underlying idea possess similar 
melodic and rhythmic peculiarities. F. W. Hopae. 














PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


THE CHEMICAL SOCIETY 


The 236th meeting was held at the Cosmos Club on Thursday, March 
12,1914. Mr. Milton G. Wolf of the Bureau of Chemistry was elected 
to associate membership. The following papers were presented by 
members of the Bureau of Plant Industry: 

R. H. True, of the Office of Plant Physiological and Fermentation 
Investigations: Alcohol and agriculture in Germany. The manufacture 
of agricultural aleohol has been more successful in Germany than else- 
where, largely due to the practise of utilizing the sandy lands of the east- 
ern provinces. Potatoes are grown in rotation with grains, clover, and 
other pasture crops, together with a considerable development of the 
dairy industry. The best potatoes are usually sold for human con- 
sumption, the culls and surplus being used to feed stock and in part for 
the manufacture of alcohol. The distillery is valuable chiefly because 
it enables the farmer to grow more potatoes which in turn makes it 
possible to improve more land and results in the great increase of all 
crops through the system of rotation and fertilization followed. It is 
probable that few distilleries pay actual expenses from the sale of the 
alcohol made, the profits coming rather from the enterprise as a whole 
than from any one feature. Thus, alcohol distillation is thought to pay. 
The legal relations have been determined by two objects, (1) to secure 
revenue, (2) to discourage the distillation of alcohol for beverage pur- 
poses and to increase its use for industrial purposes. The outlook for 
industrial alcohol in the United States as a separate agricultural proposi- 
tion is not encouraging. If it be combined with a proper agricultural 
system and handled by a technically trained man, the outlook is much 
better. (Author’s abstract.) 

Discussion. In reply to inquiries by Gore and I. K. Phelps, it was 
stated that about 28 per cent of the potato crop of Germany is used for 
food, about 5.8 for alcohol manufacture, and about 40 per cent for stock 
feed. Sugar producing plants do not at present seem a promising source 
of alcohol as compared with starch plants. W. B. Clark stated that the 
cost of agricultural alcohol in Cuba is now very low. 

W. W. Garner, C. W. Bacon, and C. L. Fousesrt, of the Office of 
Tobacco and Plant Nutrition Investigations: Changes that take place in 
the curing of cigar-leaf tobacco. Read by Mr. Bacon. The curing of 
tobacco has been shown to be a life process, consisting essentially of the 
phenomena known to the plant physiologist as respiration and transloca- 
tion. Curing on the stalk and by picking the leaves have been investi- 
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gated, and the changes characteristic of each have been determined. In 
the primed leaves there is a loss of 12 per cent to 15 per cent of dry mat- 
ter, a complete removal of starch and sugar, a loss of from 50 per cent to 
60 per cent of protein nitrogen and a decrease in malic acid, nicotine and 
total nitrogen, while there have been increases in the amount of amid 
and amino nitrogen and citric acid. In case of the stalk-curing method 
the loss in dry matter is from 25 per cent to 30 per cent; the losses noted 
by the priming method are also present here, but in addition the effect 
of translocation comes into play, and we find a very large loss of amid and 
amino nitrogen and a small loss of mineral matter, while there has been 
an increase only in the citric acid. Special experiments have shown a 
marked increase in diastase in the cured leaves. Finally, by curing 
leaves at different temperatures it has been determined that the rate of 
increase with the temperature is of the same order as the rate of increase 
for ordinary chemical reactions. (Author’s abstract.) 

W. Buarr Cuark, of the Office of Sugar Plant Investigations: A 
laboratory routine auxiliary to sugar beet breeding. This paper presented 
in detail: (1) Laboratory equipment and arrangements suitable for 
seed-beet testing; (2) data upon which to base calculations of the work 
and time required for testing any given number of samples; and (3) data 
from which it is possible to make a reasonable estimate of the labor cost 
of such tests. It is believed that the data given will hold, up to 4000 
tests per day. Above that point it should be possible to introduce 
modifications productive of still greater economies. 

Discussion. Jodidi discussed the paper, and asked several questions, 
to which it was replied that the greatest difficulty is to cut a really 
representative sample from each beet, since the percentage of sugar 
varies greatly in different parts of the beet. Also that specific gravity 
has been used only in preliminary selection, and that cold water extrac- 
tion eliminates most of the non-sugar rotating substances. 

H. HAssELBRING, of the Office of Plant Physiological and Fermenta- 
tion Investigations: Carbohydrate transformations in sweet potatoes dur- 
ing storage. Cane sugar is not readily used up in respiration, but the 
invert sugar is consumed, and also some of the starch. The starch 
transforms to sugar at a higher temperature in the sweet potato than in 
more northern plants. 

Discussion. Yoder discussed the question of difference in varieties 
in the North and South. Questions by Jodidi, Gore, and Berg brought 
out the facts that each analysis is based on 10 kgms; the respiration rate 
has not been determined; water was determined by immersing in alcohol 
and drying off at 78°. 


A special meeting was held at the Cosmos Club on Monday, March 16, 
jointly with the Washington Academy of Sciences. President Sullivan 
of the Chemical Society presided. Dr. Wotraanc Ostwa.p lectured 
on The chemistry of colloids. The lecture was illustrated with experi- 
ments and lantern slides. 

Rosert B. Sosman, Secretary. 
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THE PHILOSOPHICAL SOCIETY OF WASHINGTON 


The 737th meeting was held on February 28, 1914, at the Cosmos 
Club, President Fiscuer én the chair; 44 persons present. The minutes 
of the 736th meeting were read and approved. 

The evening was devoted to a symposium on allotropy. Mr. H. S. 
Rawpon spoke on Allotropy in metals. Iron was selected as a type of 
substances of this class and its behavior upon heating and cooling de- 
scribed. The evidence for believing in any transformation other than 
a— Band B— 7 is too meager to be worthy of much consideration. The 
results of the experimental work at the Bureau of Standards go to show 
that the A, or 6-change takes place both on heating and cooling and 
may be detected if the method used is refined enough. The work 
answers the contention that the so-called 6-change is only the end of 
the y-change (A;) which has been depressed because of the impurities 
which must necessarily be present. A: does represent a phase change 
and not merely a change in molecular equilibrium. The work has not 
been carried far enough to offer a plausible and sufficient explanation 
as to the real nature of the 6-phase. The paper was discussed by 
Messrs. Silsbee and Humphreys. 

Mr. C. N. FenNER presented a paper on Allotropy as illustrated by 
the forms of silica. Silica is remarkable for the number of allotropic 
modifications which it shows and the way in wh'‘ch the various forms 
pass into each other throws some light on the molecular processes con- 
cerned in transformations. The relations of the different phases to 
each other were represented on a diagram in which the codrdinates are 
temperature and vapor pressure and attention directed to the peculiar 
behavior of cristobalite at the a— 8 inversion point. Smith’s theory 
that frequently two or several kinds of molecules are present in the same 
crystal structure offers an explanation. His theory that every sub- 
stance having an inversion point must consist of several kinds of mole- 
cules is not so plausible. A crystal is a complex structure in which the 
molecules are held together in a definite pattern. Under conditions of 
stability there is an equilibrium of forces, but at an inversion point some 
system of forces becomes unstable, so that molecules may either arrange 
themselves differently in the crystal or change may involve the struc- 
ture of the molecules themselves. This may possibly explain the two radi- 
cally unlike types of inversion shown by different forms of silica. Paper 
was discussed by Mr. White. 

Mr. R. B. SosMAN spoke on Allotropy from the physico-chemical stand- 
point. Allotropy or polymorphism is only a special case of the general 
phenomenon of isomerism, which includes all cases of substances having 
the same chemical composition by weight but differing in properties. A 
consideration of the various kinds of isomerism known shows that sharp 
lines can not be drawn between the different types. The phenomenon 
seems in all cases dependent upon differences in molecular weight or 
molecular structure. Recent theories of the thermodynamic side of 
the subject were discussed. Mr..C. A. Briggs made some remarks 
upon the paper. J. A. FLEMING, Secretary. 
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THE GEOLOGICAL SOCIETY OF WASHINGTON 
The 280th meeting was held at the Cosmos Club, February 25, 1914. 


REGULAR PROGRAM 


Some geologic features of the Eastport region, Maine (illustrated): 
E. 8. Bastin. No abstract. The paper was a part of the matter con- 
tained in the United States Geological Survey’s Eastport Folio, No. 
192, now in press. 

A hypothesis for the origin of the carnotite deposits of Utah and Colorado 
(illustrated): Frank L. Hess. The great bulk of the carnotite de- 
posits of Utah and Colorado lie between the Rocky Mountains, the San 
Rafael Swell, the Denver and Rio Grande Railroad and the Arizona 
line, and are in crossbedded sandstones, which mostly seem to be of 
McElmo (Jurassic) age, though part of the deposits may be in similar 
sandstones of La Plata (lower Jurassic) age. 

The deposits contain besides carnotite, other oxidized vanadium 
minerals, iron oxides, some copper carbonates and in places a chromium 
mineral, and are invariably associated with fossil wood and reed-like 
plants. The degree of decay before fossilization seems to have had 
much to do with the quantity of the minerals deposited and in places 
logs are almost wholly replaced by carnotite and accompanying soft 
minerals. On Red Creek in Brown’s Park, Uinta County, Utah, carnotite 
has formed in cracks adjacent to a copper bearing vein in Cambrian (?) 
or pre-Cambrian (?) quartzite. At two other places veins carrying 
smaller quantities of uranium and vanadium minerals have been found. 
It is thought possible that the crossbedded sandstones may have been de- 
posited in a very shallow inland sea with many islands and spits on which 
lodged vegetable débris which had been washed from surrounding shores. 
Also that sulphidic veins carrying uranium, vanadium, iron and chro- 
mium minerals were eroded; that sulphuric acid set free by the oxidation 
of pyrite formed soluble sulphates of the other metals; that these were 
carried into the sea and on coming into contact with the vegetation were, 
in part at least, reduced to sulphides, though the uranium was possibly 
reduced to an oxide, or to some combination with the vanadium. Upon 
the raising, draining and oxidation of the rocks the minerals now found 
were formed. 

Owing to his illness, Willis T. Lee did not deliver his paper, Bearing 
of stratigraphy on the physiographic conditions of the Rocky Mountain 
region during upper Cretaceous time (illustrated). 


The 28lst meeting was held at the Cosmos Club, March 11, 1914. 
Under the head of Informal Communications F. C. GREENE gave a 
short discussion of the age of the loess of the Mississippi Valley, and 
Frank L. Hess showed photographs of concretions in crossbedded La 
Plata (?) sandstone on the northeast flank of the Henry Mountains, Utah. 
The concretions follow both horizontal lines and the crossbedding 
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planes. Their positions are believed to have been fixed by the ground 
water level and the movement of water along the crossbedding planes. 


REGULAR PROGRAM 
No abstract. 





Some fossil waters: CHASE PALMER. This paper is 
to be published in Economic Geology. 

The stratigraphic break below the Jurassic sandstone in southwestern 
Colorado: Wu1TmMaN Cross and Esper 8. Larsen. (Communicated 
by Wuirman Cross.) The representation of the Hayden geological 
map of Colorado by which the Dakota sandstone (Cretaceous) is shown 
to overlap Jurassic strata in Gunnison Canyon and extend for 35 miles 
up the canyon to the vicintiy of the town of Gunnison in contact with 
pre-Cambrian rocks has been found to be erroneous. Likewise, the 
representation of the Hayden map that Colorado shales (Cretaceous) 
rest on the pre-Cambrian on either side of Tomichi Creek above Gunni- 
son, is incorrect. The error as regards the Dakota sandstone is not 
one of observation but is due to the fact that A. C. Peale, who mapped 
the zone of the Gunnison Canyon, included in the Dakota 400-500 feet 
of beds which are now known to belong to the Jurassic and are assigned 
to the Gunnison group, embracing the McElmo formation and the La 
Plata sandstone. 

The representation of an area of Colorado shales resting directly on 
crystalline rocks is due to F. M. Endlich and was a result of incomplete 
observations, for while some shales occur east of Cochetopa Creek, they 
are underlain by the Dakota sandstone and the Gunnison sandstones 
and shales in the full section normal for the region. 

Between the Gunnison Canyon and the Uncompahgre Valley below 
Ouray, the Jurassic strata must overlap in succession the Triassic and 
all Paleozoic formations of the region, but there are no exposures to 
illustrate this transgression in the branches of Cimarron Creek, north 
of Uncompahgre Peak, as indicated on the Hayden map. The volcanic 
rocks descend to the stream beds at the places where the uncomformity 
is represented. 

From Uncompahgre Valley around the western slopes of the San 
Juan Mountains and eastward on the south side to the ridge between 
Pine and Piedra Rivers, the Jurassic La Plata sandstone rests on a 
variable thickness of Triassic strata, of the Dolores formation. While 
the relation of the two formations is in many localities that of apparent 
physical conformity, actual erosional unconformity is shown in other 
places, and there is clearly a constant hiatus below the La Plata, repre- 
senting an unknown amount of Triassic beds. These relations have 
been fully described in the Ouray, Telluride, Rico, La Plata, and Engi- 
neer Mountain folios of the Geological Survey. 

In the valley of Piedra River we have found evidence that the La 
Plata sandstone overlaps the entire section from the Triassic to the pre- 
Cambrian. The actual angular unconformity is beautifully exposed 
in the Piedra Canyon in the stretch between two of its western tribu- 














238 PROCEEDINGS: GEOLOGICAL SOCIETY 


taries, Weminuche Creek and First Fork, a distance of 7 miles. The 
Hayden map represents the canyon as cut entirely in Upper Dakota. 

The full section of Paleozoic and Mesozoic formations known in the 
San Juan region extends from the Animas Valley to the ridge east of 
Pine River, but somewhere within a distance of 6 or 7 miles southwest 
of Graham Peak (the point of elevation 12,336 on Hayden map) the 
La Plata sandstone overlaps all formations from the Triassic to the 
pre-Cambrian. This must be in the zone where the Hayden map 
represents the ‘‘Upper Carboniferous” in contact with the pre-Cambrian. 
But inasmuch as a great fault-fold occurs about on the line where that 
map represents ‘Upper Dakota” in contact with pre-Cambrian, west 
of Weminuche Creek, it is possible that the unconformity below the 
La Plata may not be exposed. 

The Hayden geologists believed that a land area of pre-Cambrian 
rocks existed in the San Juan region during Cretaceous time. The 
observations here recorded, with others of recent years, show, rather, 
that this land mass was produced during the pre-La Plata interval 
of uplift and erosion and that sediments now supposed to be Jurassic 
were probably deposited over the San Juan area and far to the north. 
It seems to us not unlikely that the Morrison beds on the east were con- 
nected originally with the Gunnison on the west. 

Review of ‘Principles of Stratigraphy” by A. W. Grabau: G. S. Roars. 
No abstract. 

CLARENCE N. FENNER, 
FRANK L. Hass, 
Secretaries. 
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